The intracellular fate of vitellogenin in Xenopus oocytes is determined by its extracellular concentration during endocytosis.
We have investigated the effects of ligand concentration on the intracellular behavior of the yolk protein precursor vitellogenin in Xenopus oocytes. After internalization by receptor-mediated endocytosis, vitellogenin is delivered to a final storage compartment in mature, high density (1.23 g/ml sucrose) yolk platelets by a biphasic transport pathway. The first phase consists of a relatively rapid increase in the density of ligand-containing organelles to 1.21 g/ml, a region of the sucrose gradient containing a subpopulation of light yolk platelets and lysosomal enzyme activity. The second and rate-limiting phase in vitellogenin transport is the appearance of ligand in mature yolk platelets. The first phase of transport is accompanied by cleavage of vitellogenin into the mature yolk proteins. The majority of the light yolk platelets are not converted into heavy platelets when vitellogenin is absent from the medium for 24 h, indicating that they are a relatively stable organelle which does not mature into heavy platelets during this time period. The progress of vitellogenin through both phases of transport exhibits a concentration dependence, with much slower rates of density increase and lack of appearance in heavy yolk platelets at subsaturating ligand levels. The majority of vitellogenin entering oocytes at low ligand concentrations remains for at least 60 min in a low density endocytic compartment which is accessible to a second pulse of ligand. Vitellogenin-colloidal gold tracer studies indicate that this low density compartment is composed primarily of multivesicular bodies. Low concentrations of vitellogenin residing in this compartment for 4 h are no longer accessible to newly internalized ligand, suggesting that movement into an organelle incapable of fusing with endosomes has occurred.